An antibody raised against purified glyoxysomal lipase (triacylglycerol hydrolase EC 3.1.1.3.) from castor bean (relative molecular weight of 62,000) also-binds to a protein with a relative molecular weight of 62,000 in extracts of food reserve tissues from many young oilseed plants. These plants include Brassica uapus L., Zea mayS L., Arachis hypogasa L., Glycine max L, Gossipium hirsutum L, Cucurbita pepo L., Helianthus annaus L., Pisum sativum L, and Cicer arietinum L. The antibody caused inhibition of triacylglycerol hydrolysis by the lipases in extracts from seedlings of corn, oilseed rape, castor bean, soybean, and peanut. The pattern of antilipase binding to the 62 kilodalton protein in subcellular fractions from these other seedlings was consistent with the patterns of lipase activity reported in the literature and it is suggested that lipases from these oil seeds all have a subunit with a molecular weight of 62,000. (8) and the glyoxysomal lipase of castor bean (13). The mol wt of these lipases measured by SDS-PAGE were reported to be 65,000 and 62,000 respectively. Antibodies were raised in a rabbit against the purified castor bean glyoxysomal lipase (13). The antilipase was used in these experiments to establish whether there was cross-reactivity with lipases in other young oilseed plants. were germinated on moist filter paper in deep Petri dishes. All seedlings except castor bean were grown in the dark at 25°C. In addition, seedlings of corn, rape, sunflower, cotton, and castor bean were grown up to plants for 6 weeks in a greenhouse. Subcellular Fractionation. Plant material (1-3 g) was homogenized by first slicing with a razor blade and then grinding in an ice-cold mortar in 4 ml of grinding medium. The grinding medium contained 100 mM Hepes-NaOH (pH 7.5), 0.4 M sucrose, 2 mM DTT, 10 mM KC1, 1 mM MgCl2, 1 mm EDTA, and 0.5 mM phenylmethylsulfonyl fluoride. All operations were carried out at 4°C. For cotyledons, leaves, and roots, Polyclar AT was added to the grinding medium at 5% (w/v). The brei was filtered through one layer of Miracloth and the residue rinsed with a further 3 ml ofgrinding medium and bulked with the rest. The homogenate was fractionated by differential centrifugation at 100g for 10 min, 10,000g for 30 min, and 100,000g for 60 min. The IOOg pellet was discarded and, when present, the fat pad (collected after the 10,000g step) was resuspended in 1 ml of grinding medium and washed by flotation by centrifugation at 10,000g for 10 min. The triacylglycerols were removed by extracting the fat pad three times with diethyl ether. The remaining traces of ether were removed with a stream of nitrogen. The 10,000g and 100,000g pellets were each resuspended in 1 ml of grinding medium.
Lipases (Triacylglycerol acyl hydrolases EC 3.1.1.3.) have been detected in the food reserve tissues of growing seedlings of many plants and especially in those which contain large amounts of triacylglycerols. The literature on plant lipases has been reviewed recently (4, 17) and, compared with lipases from animals, little is known about this class of hydrolytic enzymes. In general, lipase activity is not present in dry seeds but appears rapidly after germination of the seed. The lipase hydrolyzes triacylglycerols to glycerol and fatty acids which are converted to sugars and support growth of the young plant. The lipase activity declines as the storage lipids are exhausted. The intracellular location of lipase activity has been determined for a few species and is found to vary considerably. It is found with the lipid bodies ofcastor bean, cotton, corn and oilseed rape, the glyoxysomes of soybean, peanut and castor bean, and the light microsomal membranes of oilseed rape. The only plant lipases to have been purified to ' Supported by Grant PCM 84-03542 from the United States National Science Foundation. (8) and the glyoxysomal lipase of castor bean (13) . The mol wt of these lipases measured by SDS-PAGE were reported to be 65,000 and 62,000 respectively. Antibodies were raised in a rabbit against the purified castor bean glyoxysomal lipase (13) . The antilipase was used in these experiments to establish whether there was cross-reactivity with lipases in other young oilseed plants. 5 d were germinated on moist filter paper in deep Petri dishes. All seedlings except castor bean were grown in the dark at 25°C. In addition, seedlings of corn, rape, sunflower, cotton, and castor bean were grown up to plants for 6 weeks in a greenhouse. Subcellular Fractionation. Plant material (1-3 g ) was homogenized by first slicing with a razor blade and then grinding in an ice-cold mortar in 4 ml of grinding medium. The grinding medium contained 100 mM Hepes-NaOH (pH 7.5), 0.4 M sucrose, 2 mM DTT, 10 mM KC1, 1 mM MgCl2, 1 mm EDTA, and 0.5 mM phenylmethylsulfonyl fluoride. All operations were carried out at 4°C. For cotyledons, leaves, and roots, Polyclar AT was added to the grinding medium at 5% (w/v). The brei was filtered through one layer of Miracloth and the residue rinsed with a further 3 ml ofgrinding medium and bulked with the rest. The homogenate was fractionated by differential centrifugation at 100g for 10 min, 10,000g for 30 min, and 100,000g for 60 min. The IOOg pellet was discarded and, when present, the fat pad (collected after the 10,000g step) was resuspended in 1 ml of grinding medium and washed by flotation by centrifugation at 10,000g for 10 min. The triacylglycerols were removed by extracting the fat pad three times with diethyl ether. The remaining traces of ether were removed with a stream of nitrogen. The 10,000g and 100,000g pellets were each resuspended in 1 ml of grinding medium.
MATERIALS AND METHODS

Plant
Sucrose Density Gradient Centrifugation. Organelles and membranes of 4 d castor bean endosperm were separated by isopycnic centrifugation as previously described (10) wt of 62,000. In other fractions no staining was detectable at 62,000. The mol wt of the protein which bound the antilipase was about 62,000 in all the seedlings where staining occurred. The mol wt were never more than 63,000 or less than 61,000. For comparison, the total protein for each fraction from castor bean and peanut is shown in separate gels run under identical conditions and stained with Coomassie blue (Fig. ld) . There are many proteins in each fraction so it is clear that the antibody was very specific in binding strongly to the protein at 62,000. In some cases the blots showed faint traces of staining at other mol wt but the gels stained for total protein show that these proteins were particularly abundant and thus the specific staining in terms of antibody binding per unit protein was very much lower than the 62,000 band. There were only two significant exceptions to this where strong binding to a protein with a higher mol wt was detected. These were an 82,000 protein in the lipid body membranes of zucchini and maize and in the 100,000g pellet of maize. Western blots of fractions which reacted with the antilipase were also probed with preimmune serum from the same rabbit which was used to make the antilipase. No binding was detected at 62,000 with preimmune serum.
It was shown in a previous paper (13) that the antilipase inhibited the glyoxysomal lipase activity of castor bean. If the antibody was binding to the same binding site in the lipases from seedlings of other plants then it might be expected that the activity of these would also be reduced in the presence of the antibody. The antibody was added at a titer estimated from the previous data (13) to give 50% inhibition. Table III . The intensity of staining of the 62 kD bands in all the fractions from each seedling was measured with a scanning densitometer, summed, and the proportion of staining in each fraction was calculated. The proportions are intended only to give a guide to the relative amounts of binding observed between fractions from each tissue.
It has been shown that the lipid bodies isolated from soybean or peanut seedlings do not have any lipolytic activity over the physiological pH range (6, 9) . It can be seen from Table III and Figure lc that there was no binding of the antilipase to the 62 kD protein of the lipid body membranes from soybean and peanut. The most intensity stained bands for these seedlings were in the 10,000g pellet. The lipase in these seedlings is known to be located in the glyoxysomes which would be present in this fraction (1) . The species which are known to have lipase activity in the lipid bodies of the seed food reserves namely, castor bean, corn, oilseed rape, and cotton all bound the antilipase to the 62 kD protein of the lipid body fraction (Table III) . The lipid body membranes of sweet corn showed low binding compared to the wild corn and the variety Trojan, which contain much more storage triacylglycerol in the scutellum. Very little staining was detected in the 100,000g supernatant or soluble fractions for most of the seedlings, as expected from the finding that lipases are usually bound to membranes. However, the three corn varieties showed substantial amounts of immunoreactive 62 kD protein in the soluble fraction and soybean and peanut also showed some staining in the 100,000g supernatant (Table III) . It was noted by Lin and Huang (8) that the lipid body lipase of corn tended to separate from the membrane relatively easily and that during seedling growth lipase activity in the soluble fraction increased. The lipase from corn which has been purified (8) was estimated to have a mol wt of 65,000. The protein from corn which bound the antilipase in our system had a very similar mol wt of 61,000-63,000. Since the antilipase also inhibited the corn lipase activity (Table I) it is likely that these proteins are the same.
Since lipase activity was absent or found at very low levels in ungerminated seeds of all species studied, except castor bean, it was of interest to see if the 62 kD protein could be detected with the antibody in extracts of ungerminated seeds. No binding was detected in extracts of the ungerminated seeds of peanut, soybean, cotton and corn. Very low levels of staining were detected in the ungerminated seeds of castor bean and oilseed rape where the majority was located in extracts of lipid bodies. The acid lipase of the castor bean lipid bodies is present at highest activity in the ungerminated seed. Since very little antilipase binding was detected in extracts of the ungerminated castor bean seeds it would appear that the acid lipase does not bind the antibody. This might not be unexpected since the acid lipase is unique among lipases of oil seeds in being present in ungerminated seeds.
Roots and leaves from mature plants ofcastor bean, sunflower, oilseed rape, cotton, and corn were homogenized and fractionated in the same way as the seedlings and tested for antilipase binding as before. However, in no case was binding detected at 62,000 or at any other mol wt (Table III) . Thus, it would appear that the lipase in these plants is detectable by this method only in food reserve tissues of the growing seedling.
Isopycnic sucrose density gradient centrifugation was used to separate the membranes and organelles from 4 d castor bean endosperm. Aliquots of each fraction were separated by SDS-PAGE and western blotted. After probing with the antilipase and staining, the intensity of staining was measured with the densitometer. Figure 2 shows the distribution ofalkaline lipase activity and antilipase binding between the organelles and membranes of 4 d castor bean endosperm. As found previously (14) , the catalase and alkaline lipase, which are glyoxysomal markers, were found to peak at a density of 1.24 g ml-'. There was also some alkaline lipase activity in slightly lighter fractions which were not associated with catalase and these were presumably glyoxysomal membranes from glyoxysomes broken during homogenization. It can be seen that the staining intensity for the antilipase on the western blot correlated very closely with the peaks of alkaline lipase activity. There was a small amount of activity associated with the endoplasmic reticulum and again a peak of staining coincided with this. The lipid bodies of the fat pad have not been included with this figure but it should be noted that the lipid body membranes contain a neutral lipase (3) and also bind the antilipase to a 62 kD protein (Table III) . To date only two plant lipases have been purified to homogeneity. One is from the lipid bodies of corn scutellum (8) and the other from the glyoxysomes of castor bean ( 13) . Lipase activities from several other plants have been detected and in some cases char-acterized (5). The intracellular localization of lipases varies between species as do other properties of the lipases such as pH profile and substrate specificity. It might, therefore, be suspected that the proteins would be quite different. However, from the antilipase binding studies described in this paper it appears that seedlings of the oilseeds studied contain a lipase subunit with the same mol wt of approximately 62,000.
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